This paper focuses on regional agglomeration regarding the allocation of capital across industrial sectors, both perspectives being neglected so far. Indeed, the average relative concentration of capital turns out to be of a higher level and variability than the one of employment in 1985-94. Regions marked by a relatively high heterogeneous allocation of capital are also subject to lower economic performance than regions marked by a relatively low capital concentration. Though direct investments in services represent a large share of direct investments in the 1990s, relative specialisation in services is rather low, but steadily increasing from 1985-94 in EU countries and regions. JEL classification: E 22, F 21, R 30
I Introduction
Since 1951 Europe has gone through a process of economic integration which has been enforced enormously in the last decade. On the one hand, great advantages are expected for everyone: a lowering of the price level, extension of markets linked with increased product variety for consumers and higher economies of scale for firms. However, in a world of imperfect competition, love of variety of consumers as well as technology and knowledge spillovers firms might need to concentrate production in few places in order to remain competitive.
Such agglomeration processes are the subject of a number of models of the "New Economic Geography". The seminal model by Krugman (1991) theoretically confirming the possibility of core-periphery-tendencies includes two regions, two sectors (agriculture and manufacture), and employment as the single production factor 1 . In his study, Krugman takes regional development in the US as an example for what is to be expected in the EU. While EMU-countries represent a group of countries being monetarily integrated for a rather short period of time with the process of integration still going on, the US constitute a monetary union for a long time. Krugman found a noticeably stronger employment concentration across industrial sectors in US-regions than in the four biggest EU countries. Krugman therefore predicts increasing specialisation for a further economically integrated Europe.
This potential national or regional concentration in few industrial sectors is of particular interest for politicians and economists in the EU as the predicted concentration process is leading to a higher need of flexible regional policies while in many fields the competence in economic policy is transferred to the EU level. Economic regions showing a rather heterogeneous industrial structure could find themselves confronted to the risk of economic shocks being intra-regionally un-smoothable. This study therefore focuses on EU regions because this field has been neglected so far 2 .
Insights into the level of concentration of regions across industrial sectors can be gained by the calculation of different indices of concentration. A very common index is the Ginicoefficient. In addition to the direct use of output or of trade data 3 , it is possible to look at the allocation of the most important factors of production: labour and capital. In the first empirical analyses regarding agglomeration tendencies in the US as well as in the EU, however, the allocation of the traditionally more mobile production factor capital is rarely looked at.
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However, there are important reasons not to neglect the focus on capital when regarding EU regions. The further integration of the European (capital) markets within the EU and EMU might be a trigger for a new allocation of production factors. This is particularly relevant for capital while the mobility of employment remains restricted to a much larger extent by national borders, social transfer and security systems as well as cultural and language barriers. The low mobility of labour across EU countries is in sharp contrast to the high mobility of US employees across US states. Results on concentration tendencies for US states which base on employment data can therefore not easily be attributed to EU countries or regions. Instead, the allocation of capital might reflect specialisation or concentration tendencies much better as there are (though limited) possibilities of substitution among these two factors. It is therefore possible that the higher mobility of capital replaces the movement of employment (particularly in the EU) and that the allegedly low level of employment concentration in the EU found by recent studies is a result of this. However, even in case of perfect labour mobility, employment and capital can be differently concentrated due to substitution possibilities.
Interregional mobility of capital within countries is not a recent phenomena, but European integration has increasingly liberalised international capital movements. This analysis therefore includes data on foreign direct investment (FDI), i.e. internationally mobile capital, and data on gross fixed capital formation (GFCF), covering foreign as well as domestic investment. Only the latter directly reflect agglomeration levels. As DI inflows might enforce agglomeration tendencies or can simply substitute for national capital having no net effect on agglomeration, both data have to be interpreted separately. The study hereby aims at the examination of possible agglomeration tendencies of capital in EU countries and, especially, EU regions that might be enforced by EMU. Its purpose is to get insight into the economic characteristics of strongly specialised or concentrated regions which are assumed to be exposed to a higher risk of asymmetric regional shocks.
Recent developments of foreign direct investment inflows into EU countries are summarised in chapter II. Then, existing empirical results of concentration tendencies in EU countries are presented in chapter III. In the empirical part in chapter IV, Gini-coefficients not only of EU countries, but also of EU regions are calculated on the basis of -so far neglected -DI and GFCF data. The results of this new empirical analysis are compared with those of recent studies on national agglomeration tendencies using trade, production and employment data. Finally, the focus is on the comparison of the results found at the national and the regional level as well as on the detailed analysis of the pattern of regional concentration processes. However, it is neither the purpose of this study to regard the question of allocative gains nor of the implementation of regional stabilisation policy in case of asymmetric shocks.
II Capital Flows in the EU
World-wide, the importance of direct investment activity and international firms is increasing sharply. In 1998, foreign affiliate sales (of goods and services) have already been more important than international trade ($11 versus $7 trillion) (United Nations, 1999: XIX) . The data on FDI stocks show that -not surprisingly -foreign production in developed countries domi-nates in services while it concentrates on manufacturing in developing countries -though, in the 1990s DI in services increased in both to the extent of FDI decrease in the primary sector. The largest part of direct investment activity takes place in developed countries, in particular in the Triad, about 80% of outflows coming from only 10 large home countries 4 .
Even though the increase in greenfield investment was high in 1999, the increase in mergers and acquisitions (M&A) -driving the rise of FDI -was superior (OECD, 2000) . M&A concentrate in Western Europe being most prominent in the telecom industry and the chemicals sector. Extra-EU outflows in manufacturing largely exceeded inflows while the importance of services in intra-EU FDI went up, to some extent due to liberalisation and privatisation measures. The largest share in manufacturing FDI inflows in 1995-96 has been reached by the chemicals industry, while in the services sectors financial intermediation, other business activities as well as trade & repairs have been most prominent. It therefore can be expected that the services sectors are of great importance in the analysis of concentration tendencies in the EU.
At the end of 1996, the major partners of the EU with respect to FDI positions were the US, Switzerland and Australia concerning outflows and the US, Switzerland and Japan concerning inflows. However about 52% of the total assets of EU member states were held inside other member states at that time (Eurostat, 1998) . The growth of FDI inflows to the EU was of a great magnitude in 1991 (50 % increase) and had largely gone down in 1993. The single market programme seems to have had its greatest impact on FDI inflows before 1992 anticipating effective market integration. According to the United Nations (1999:40) "the anticipatory effects of EMU on FDI turned out to be less impressive [...]" taking into consideration the years prior to 1999. However, after the inauguration of the monetary union, inflows into the EMU markedly increased (from 91,8 in 1998 to 166,3 billion euro in 1999) . While DI inflows have been low compared to outflows prior to the EMU, it seems as if the EMU lead to their soaring which renders the question of their geographic allocation particularly important. Net DI into the EMU even reached a large positive value from January to August 2000. However, this was only due to a large DI inflow into the telecommunications sector in Germany. The acquisition of Mannesmann by the British and extra-EMU telecommunications group Vodafone led to an inflow of about 138 billion euro. Without this specific inflow, net EMU-DI from January to August 2000 would only have amounted to about -65 billion euro (compared to -120,6 billion euro in 1999).
A detailed look at IMF DI data of EU member countries reveals that a number of them (the UK, the Netherlands, Italy, Germany, France and most of the time Finland as well) are strong net DI exporters with relatively low DI inflows. Comparably high DI inflows are to be found in four countries in the 1990s, however, at different times. Prior to the installation of the single market on January 1 st , 1993, capital flows to Spain and Portugal had been most pronounced, decreasing since 1992. Since 1998, DI outflows even surmount their inflows. Aus-tria, joining the EU in 1995, is subject to high DI inflows since 1993. Ireland, instead, member since 1973, is marked by rocketing inflows since 1998. Ireland successfully applied regional economic policies with the EU structural fund receipts and therefore attracted large international investors particularly in computer businesses, electronic commerce, financial services as well as large call-centres.
In economic research, the determinants of these DI flows are largely discussed 5 , but are still uncertain. Two of the rare studies focusing on capital data in the analysis of regional concentration processes are conducted on behalf of the European Commission and concentrate both on the effects of the single market programme. The analysis of the effects of the EMU on capital allocation, though, remains a subject for further research. The first study (European Commission, 1998a ) observes labour as well as direct investment data concentrating solely on the Objective I "regions" Spain, Portugal, Greece, and Ireland as well as Southern Italy. By use of a qualitative indicator analysis, regional and sectoral investment trends shall be illustrated. However, no common effect of the single market programme on direct investments in these countries can be found. In addition, no clear effect e.g. on factor allocation is demonstrable empirically within the framework of a growth model. While e.g. Portugal shows a trend towards concentration of direct investments and employment, the opposite development seems to be taking place in Spain. The second study (European Commission, 1998b) finds only small evidence for industrial concentration for 1984-92 in a descriptive analysis of four regarded countries. An econometric analysis of direct investment decisions of German and British firms confirms a positive effect of the single market on the extent of direct investments (especially in the financial sector) which is stronger for British than for German firms.
The fact that the impacts of the single market programme are stronger for direct investments than for labour (European Commission, 1998a ) is a strong indication for the empirical relevance of capital flows in agglomeration and supports the view that the mobility of capital plays a more important role than the one of labour with regard to possible agglomeration tendencies in the EU. In the following an overview is given on the so far found empirical evidence on such tendencies.
III

Recent empirical evidence of agglomeration tendencies
For the coming years, Eurostat (1999) expects an increase in population in nearly all regions of Ireland, Luxembourg, Denmark, and the Netherlands as well as in most regions of Sweden and Great Britain 6 whereas some regions in Greece, Great Britain, and especially Eastern 5 United Nations (1992) provided a survey of the determinants of DI while Caves (1996) gives an overview on the Theory of Multinational Enterprises. Recent empirical macroeconomic studies use gravity modelsknown from the analysis of trade flows -in explaining the determinants by ex-and import countries' GDP as well as economic distance as the most important variables. Examples are Brenton, DiMauro and Lücke (1998) as well as Bajo-Rubio and Sosvilla-Rivero (1994) with respect to DI in Spain. Additional variables found to have an influence on DI are the exchange rate, the Single European Act, inflation rate, trading barriers as well as the DI stock abroad. 6 However, in the long-term perspective (25 years), Eurostat expects a slowdown or even decrease in population growth in Europe.
Germany as well as many parts of Spain and Italy will be confronted with a decrease in population. In the 1990s, the regions with the sharpest decreases in population were to be found in Eastern Germany as well as the Southern European regions Alentejo/Portugal, Liguria/Italy, Pais Vasco/Spain, Rioja/Spain. We will see later that the peripheral regions are the ones with the most heterogeneous allocation of capital across industrial sectors.
In general, it can be stated that population is increasing faster in wealthy regions and regions with decreasing population are marked by a high degree of elderly people (Eurostat, 1999) . However, this focus on population development is not sufficient. In order to assess the extent of regional agglomeration, the concentration of production and the allocation of production factors is even more important. In the following, an overview on existing studies on the concentration of employment, trade, and production is given.
Regarding concentration tendencies, the focus can first be on the homogeneous allocation of one sector across a number of regions and second be on the concentration of a region across sectors. A measure of sectoral concentration regards the degree of homogeneous allocation of capital of one sector across the regions considered and hence to what extent sectors are concentrated in countries or regions. This study instead focuses on regional development and the measurement of regional concentration, i.e. the allocation of different industrial sectors within a region and hence, to what extent a country or region is specialised in certain sectors.
In addition, measures of concentration can be divided into measures of absolute concentration and measures of relative concentration in comparison to an economy of reference or the average economical structure of all regional entities included. Both ways of measuring concentration have to be differentiated as one industry can in absolute terms be allocated equally across a group of regions, while some regions have specialised particularly in this industrial sector and others have not. It is the unequal size of regions or countries that causes the difference between the absolute and the relative concentration index. While measures of absolute concentration underlie some influence of regional or sectoral classification which is inconsistent or unequal in size, measures of relative concentration are driven by the concentration patterns of either the economy of reference or the average pattern of the group of countries included.
One example of a measure of absolute concentration is the Herfindahl index, examples of relative concentration are the Finger-Kreinin index, the coefficient of conformity, as well as the Balassa-Aquino index. The Gini-coefficient is well known from the analysis of problems of distribution. It can be used for analysing either aspect depending on the way it is calculated (see below). In addition, most empirical indices can be constructed in order to catch regional or sectoral concentration. Krieger-Boden (1999) conducting a systematic comparison of these indices of national or regional concentration and the bias caused by the comparison to the reference economy or reference structure concluded that the Gini-coefficient as well as the Finger-Kreinin index are rather unbiased adequate measures.
Recent empirical analyses
The empirical analysis of US regions (as well as 4 EU countries) by Krugman (1991) The study of regional concentration in the EU by Amiti (1999) is an example of an analysis based not only on employment data, but also on production data from UNIDO 8 . It shows for both, employment and production data, the consistently highest levels of concentration in Greece and Portugal and the lowest ones in France and the UK followed by Germany which corresponds to the one found by Klüver and Rübel (1998) . According to Amiti (1999) industrial specialisation has strongly increased between 1968 and 1990 in Belgium, Denmark, Germany, Greece, Italy as well as the Netherlands, while it has gone down in France, Spain and Great Britain. Portugal, Spain, and the UK show no significant change. However, in the 1980s, concentration has been reinforced in all countries 9 .
7 Klüver and Rübel (1998), however, have concentrated on sectoral concentration and found that the general concentration of all industrial sectors has risen by 23,53% while the one of resource-intensive and scaleintensive sectors has only gone up by 3,34% and 9,84% respectively and the one of research-intensive and labour-intensive sectors by 51,83% and 73,81% respectively. 8 Eurostat data has been used by Amiti (1999) as well, but the calculated Gini-coefficients are not given in the paper, so it is concentrated on the UNIDO data results here. 9 Haaland et al. (1999) also using production data conducted a comparison of sectoral concentration in the EU of the years 1992 and 1985. Using two modified versions of the Hoover-Balassa index, the authors differentiate between a measure of concentration relative to the average spread of industrial activities among countries and a measure capturing concentration in absolute terms. In both years railroad equipment, transport equipment n.e.c., footwear, leather, aircraft, and pottery & china were among the most -relatively -concentrated sectors EU-wide, while plastic products n.e.c., metal products and iron & steel were rather dispersed. A comparison of the level of specialised, inter-industrial trade of the EC-study and the level of diversified intra-industrial trade of the Greenaway and Hine-study reveals a strong reflection of a relatively low intra-industrial trade in Greece and Portugal and a relatively high interindustrial trade in these two countries as well as Denmark and Spain. To conclude, the direct focus on output concentration by Amiti (1999) leads to the result of mostly increasing solute but not in relative terms, i.e. these industries are localised in large countries. Other industries (textiles, wearing apparel, and railroad equipment) are instead more pronounced in smaller countries being only relatively concentrated. 10 However this assumes the fact that the development of production and trade is simultaneous. In contrast to this assumption would be the extreme, but possible case that a change in e.g. consumption is completely absorbed by the adaptation of exports while production stagnates.
concentration in the industrial sectors in the EU in opposite to European Commission (1997) which points at an increasing product diversification on the basis of trade flows. Regarding labour force, agglomeration has led to a similar picture as the focus on output structure so far. However, this focus is restricted as it only pays attention to a single production factor. These contradictory results on regional developments by use of different agglomeration indicators demand as explained above further research. This study will thereby focus on the allocation of the traditionally more mobile production factor capital which has been neglected in the empirical studies so far.
IV Allocation of capital in EU countries and regions: a comparison of FDI and investment concentration across industries
In the recent literature 11 , it is the Gini-coefficient that has often been used as a measure of regional as well as of sectoral concentration and that has proved to be the less biased for the analysis of relative concentration processes 12 . Therefore, the relative geographical concentration of sectoral FDI stocks and GFCF is analysed using Gini-coefficients in the following. The Gini-coefficient ranges from 0 to (n-1)/n with n being the number of sectors. It is equal to 11 See for example studies of geographical concentration by Krugman (1991) , Brülhart (1998) , Klüver and Rübel (1998) , as well as Amiti (1999) . Sapir (1996) analysing absolute country specialisation with export data made use of the Herfindahl index instead, Greenaway and Hine (1991) of the Finger-Kreinin index. KalemliOzcan, Sorensen and Yosha (1999) used a variance-like measure given their focus on risk-sharing. 12 However, one shortcoming of Gini-coefficients is the strong weight that they give to the middle parts of the distribution. As a consequence, changes in industrial sectors which are near the middle of the respective distribution have a larger effect on the Gini-coefficient than changes in industrial sectors at the extreme sides of the distribution (Cowell, 1995) .
0 when all sectors have the same size (e.g. all have an equal amount of employees), and it is the higher the more concentrated employment is. This means that 0 stands for homogeneous allocation and (n-1)/n for absolute concentration of the respective economic variable regarded.
Relative regional concentration can be calculated by the use of relative specialisation indices of the defined industrial sectors in a country (a region). The latter are constructed by dividing the share of a country's (region's) sectoral FDI (GFCF) in national (regional) FDI (GFCF) by the share of all EU countries' (the respective national) sectoral FDI (GFCF) in total EU FDI (GFCF) 13 . Thus attention is paid to the difference of sectoral sizes in the EU (in a country),
i.e. this difference is adjusted for and larger sectors do not drive the level of the concentration index due to higher levels of investment. This relative specialisation index reflects relative investment performance, i.e. a ratio of 1.10 (0.9) means that the country's (region's) investment share in the particular industrial sector is 10% higher (lower) than its share in all industrial sectors (Balassa, 1989) .
In order to construct Gini-coefficients as a measure of relative regional concentration across industrial sectors which are comparable across countries or regions, these specialisation indices are weighted and aggregated 14 . As the number of sectors or regions included in the calculation has an influence on the coefficient's range, standardised "Lorenz-Münzner-coefficients" (Cowell, 1995) can be constructed in the following way:
These standardised Gini-coefficients range between 0 and 1, thus directly reflecting the degree of industrial similarity. A coefficient of 0 is obtained when the distribution of relative investment shares in the country (region) is equal to the distribution of the average investment shares in the EU (the respective national country).
IV.1 New empirical evidence: Allocation of direct investments and gross fixed capital formation in EU countries
The sectoral disaggregation is determined by the 2-digit disaggregation level of the Eurostat REGIO database (described in the data appendix): 17 sectors are in general integrated in the analysis. The FDI stock data for 1995 to 1997 are rather complete and even more disaggregated than the data before 1995. Nonetheless, Gini-coefficients for 1995 to 1997 have been calculated using the same sectoral disaggregation as the REGIO database (generally including 17 subsectors) to improve the intertemporal comparability.
Kalemli-Ozcan, Sorensen and Yosha (1999) point to the fact that "many shocks may be common to several 3-digit industries; for instance, oil-shocks affecting most chemical industries". In addition, this is enforced by strong intra-industry linkages what makes the 2-digit level a relevant perspective. However, one reason for the use of further disaggregated data would be the inconsistency of the above presented results of e.g. Klüver and Rübel (1998) which found differing results at 2-and 3-digit aggregation levels. For practical reasons of comparability and regional data availability (being at the 2-digit level), it is referred to approximately the same sectoral structure in all parts of this study.
As the economic debate about the reliability of DI data and the non-comparability of DI stock and flow data is still ongoing, it would have been useful to make results of both, DI and flow data, subject to a profound comparison. However, due to technical reasons, this analysis was restricted to the use of DI stock data. DI sectoral inflows are marked by a large number of non-positive inflows -negative inflows reflecting a retreat of foreign capital. With respect to DI stock data, negative stocks are rather sporadic 15 and could therefore be replaced by zero stocks of inflows in the calculation of the Gini-coefficients. As to be expected, this procedure leads to an increase in the respective Gini-coefficients compared to the omission of the respective sectoral stock. A general problem, however, is that the missing data probably is not representative. It can be assumed that sectors with low or zero investment are rather frequent among those with missing data. This might lead to a Gini-coefficient biased towards zero, i.e. an allegedly lower level of concentration.
A strong advantage of DI stock data is its representation of the actual concentration of cumulated foreign capital while flow data gives the latest changes in specialisation being of a high variability and underlying annual fluctuations. Though DI are -as internationally agreed upon in the IMF BoP Manual -defined as the sum of equity capital, other capital and reinvested earnings, DI data often lacks perfect consistency 16 .
Allocation of national stocks of FDI inflows
Up to 13 differentiated sectors could be included in the analysis of FDI allocation for 1995 to 1997. For the six 6 countries considered prior to 1995, data were only available in less detail, i.e. only 9 sectors -adapted to REGIO's sectoral disaggregation -have been included in the analysis. Results for both, concentration and specialisation indices, are given in Table A2 and  Table A3 in the appendix. As the sum of European DI for the different sectors has not been available prior to 1995, relative specialisation has been constructed in relation to sectoral value added at factor costs taken from the REGIO database 17 . As a consequence, the speciali-sation index cannot be interpreted as the region's DI share in a particular sector in relation to the sector's share in national DI, but in relation to the sector's share in national gross value added approximately reflecting the different sectors' relative economic importance. Like in the period prior to 1995, France, the UK and Italy prove to be less concentrated than Austria and Germany from1995 to 1997. However, the Netherlands does not show the same extreme level of concentration as before. Even though the results are not directly comparable due to the more restricted statistics up to 1994, it is obvious that the national levels of concentration are differ substantially less since the mid-1990s than before. In addition to those countries already included in the analysis for the first time period, four more countries could be considered for this more recent time period. Finland seems to fit well in this group of countries with respect to its level of concentration. In contrast to them, Denmark, Portugal, and Sweden show higher levels of heterogeneous allocation of FDI.
The above found highest relative specialisation in chemicals in all countries is -with the exception of the Netherlands (and Finland) -not pronounced in the second half of the 1990s. The data on gross value added we used are given in the REGIO database for the countries considered, only in the case of Germany, we had to use adequate (and more complete) data from the German Federal Statistical Office. In some rare cases, data have not been available for the whole time span. For the missing years, gross value added at factor costs has been approximated adapting data of prior or following years by GDP growth rates. In addition, data on gross value added has not been available for all 15 EU countries. However, using the available data of Belgium, Germany, France, the UK, Italy, the Netherlands, Greece, Spain, Finland as well as Sweden -altogether representing on average 89% of EU gross value added -we got a good approximation of EU gross value added in the different industrial sectors.
first time period, it is solely the transport & communications services sector in which more than two of those countries have specialised.
With respect to the concentration indices, there is no evidence of general differences between intra-EU DI and World DI into EU countries in 1995-97. Instead, the pattern of relative specialisation calculated on the basis of the stock of intra-EU DI inflows more or less reflects the one on the basis of the stock of world DI inflows. In some years, concentration seems to be slightly higher, in others slightly lower -but in each case, there is only a small difference in the level of concentration. Additionally, specialisation patterns are extremely similar as well.
Allocation of national GFCF
Results of the analysis of GFCF concentration on the national level are given in Table A4 18 . Besides the relative specialisation in transport & communication services of Denmark and Ireland, services of credit and insurance institutions demonstrate one of the highest specialisation levels for Luxembourg while France shows a strong relative specialisation in other market services. This shows that a certain -though not outstanding -relative importance of services can be found on the basis of the GFCF data.
The two countries with the most concentrated sectoral GFCF are Luxembourg and Ireland, followed by the UK. Luxembourg takes a particular importance as financial place in the EU. Ireland is the only country being highly specialised and still subject to increasing concentration. The relative investment performance of Ireland is most pronounced on the one side in agriculture and on the other side in transport & communication services which, probably, is in line with the above mentioned high DI in call centres and electronic commerce.
Comparison of DI and GFCF concentration in EU countries
A direct comparison of DI and GFCF concentration levels and tendencies is only possible for France and the UK. In these two countries, the concentration of DI is stronger than the one of GFCF. However, the DI concentration is on average also higher than the GFCF concentration for the respectively available EU countries. The allocation of the steadily increasing DI inflows across different industrial sectors proves to be less homogeneous than the one of GFCF.
The possibility of comparing the results obtained by the use of these different capital data is rather restricted. The development of DI and GFCF concentration and specialisation seems to be differing. In addition, no confirmation is found that DI inflows might enforce agglomeration tendencies as those sectors marked by the highest relative DI specialisation are not subject to a strong relative GFCF specialisation. Though, for both statements relying results can only be obtained when further data will be available.
Comparison of capital to production, trade and employment data
Results of recent empirical agglomeration studies have been summarised above. However, a more detailed comparison of the results of our as well as of recent studies with regard to the respective concentration level is given in the following relying on the structure of the table already presented above. In addition to the concentration indices of GFCF allocation, own calculations on the basis of available sectoral employment data taken from the REGIO database at the national level have been conducted 19 . Portugal and Greece, instead, seem to be highly concentrated which is simultaneously reflected by all indicators besides production concentration. The other countries are subject to differing patterns and seem to be highly concentrated with respect to some of the variables analysed: Denmark shows a high level of concentration in trade, Ireland in capital and trade, and finally Germany, the Netherlands, and Luxembourg in capital.
In five of the nine countries for which coefficients for capital and employment data could be calculated, concentration in capital is higher than in employment (Ireland, Germany, Luxembourg, the Netherlands, and the UK) with regard to the categories defined. However, in all cases, the absolute level of concentration is higher for capital than for employment. On the national level, it can therefore be concluded that employment is more homogeneously allocated than capital, possibly due to the lower mobility of employment. As long as empirical analysis only regards employment, the level of concentration found is biased towards lower concentration.
IV.2 New empirical evidence: Allocation of direct investments and gross fixed capital formation in European regions
The focus is now on regional, not national, allocation of capital. This perspective is particularly important as agglomeration tendencies might only be evident when regarding small economic entities. In addition, regions that do not have adequate regional shock absorbing mechanisms might be confronted with regional asymmetric shocks in case of differing and increasing, perhaps even cumulative, regional concentration and specialisation processes while economic policy is often established at the national or even the EU level.
Those EU countries are included in the regional analysis which report sufficiently sectorally disaggregated regional data for GFCF in the Eurostat REGIO database (described in the data appendix): Denmark, Ireland, Belgium, France, the UK as well as Luxembourg. As comparable regional data for GFCF is only available up to 1994 by end-2000 21 , the concentration indices could only be calculated for the second half of the 1980s as well as the beginning of the 20 While standardised coefficients are adjusted to a range from 0 and 1, what makes them directly comparable independent of the number of sectors included, non-standardised coefficients range between 0 and (n-1)/n -n being the number of sectors included. 21 More recent comparable regional data will only be available by 2001 or even by 2002 and then be presented according to the ESA95 standards (however this data will first only go back to 1995).
1990s. The specialisation of Denmark, Luxembourg, and Ireland, in the REGIO database being monoregional on NUTS 2-level, already appears in the analysis at the national level.
The disaggregation of EU countries into NUTS 1-, 2-and 3-regions is primarily based on political or administrative entities, such "normative" regions are regarded in the REGIO database for practical reasons of data availability but also in accordance to the implementation of regional policies 22 . These regions are on one side not grouped together on the basis of economic criteria what is often criticised by economists as the analysis of these regions might not give us the actual degree of concentration of economic entities. On the other side, the analysis of normative regions disaggregated according to NUTS allows us to focus on the degree of concentration of a territorial community which is enabled to implement regional policies. As the debate about how concentrated EU's regions are originates in the question about their regional shock absorbing potential and the necessity of improving regional policies, the analysis of administrative regional entities is one relevant empirical aspect.
Unfortunately, most European regions do not conduct BoP statistics at the regional level. Other data sources on regional level DI are rarely available. Only in the case of Germany, such data is provided, however for this country, data on regional GFCF is insufficient. It was therefore impossible to compare results for GFCF and FDI allocation on the regional level in Germany for the period prior to 1995.
German Bundesländer
National data on regional direct investment stocks provided by the With respect to all German regions, results are presented in Table A5 , no general tendency in the sectoral allocation of DI is obvious on an aggregated level from 1992-98. However, in a more detailed view, the East German regions are generally more concentrated than the "old" Länder regarding the sectoral allocation of the stock of DI inflows. Focusing on specialisation patterns, the term "high specialisation" is, in the following, used for a relative specialisation of more than 1.5, i.e. the region's investment share in this particular sector is to at least 50% higher than the sector's share in investment in all industrial sectors. In 1992-94 (being the period of time -restrictedly -comparable to GFCF data for 1985-94), many German countries show such a high specialisation in three sectors. In addition, there are quite a number of countries being highly specialised in more than three sectors: Baden-Württemberg, Rhineland-Palatinate as well as Thuringia in six, Schleswig-Holstein in five and finally Brandenburg, Hesse, and North Rhine-Westphalia in four sectors.
With respect to the sectors, the sector most often specialised in is manufacture of other nonmetallic mineral products (Glas, Keramik, Steine, Erden) (7 of 13) followed by chemical in- 
French "régions"
The results for the allocation of GFCF in French regions are presented in Table A6 and Table  A7 . Between 1986 and 1992, the Basse-Normandie (showing an outstanding relative -as well as absolute -importance of ferrous & non-ferrous ores & metals) has been the most concentrated region followed by the isle of Corsica with a particular relative importance of agriculture and non-market services. The less concentrated regions in this period of time with respect to GFCF allocation have been "Centre" as well as Lorraine. Taking the yearly average of the standardised Gini-coefficients, an almost steady level of concentration of GFCF can be found in French regions in 1986 to 1992. Comparing regions at NUTS 1-and NUTS 2-level, those at the more aggregated level are far less concentrated than the more disaggregated ones. Three of the six most concentrated regions can be found in the North West of France and all of the highly, but less extremely concentrated regions either in the North East or the South of France. This means that the central part of France is the less concentrated part -the only exceptions being Île de France and Champagne-Ardenne with a higher degree of concentration.
In total, 12 of the 22 French NUTS 2-regions turn out to be highly specialised in agriculture, seven in food, beverages & tobacco -specialised in both most unequally distributed sectors are: Basse-Normandie, Bretagne, the Loire-region, Picardie, and Poitou-Charente. Regarding the most important industrial sectors, respectively five regions are highly specialised in paper & printing products and the textiles industries while four have a high relative importance in non-metallic minerals & mineral products while most regions show a high relative specialisation in two to three industrial sectors, some French regions are more diverged with respect to their relative investment performance: Champagne-Ardenne and Haute-Normandie in four, Picardie in six industrial sectors. Though not reaching our benchmark of 1.5, the Île de France, covering Paris and its surroundings has its highest relative share of investment in services of credit & insurance companies (1.36) as well as other services (1.26). Besides the Île de France, there is not a single region showing its highest relative investment performance in any services sector.
Italian "regioni"
The results for GFCF in Italian regions are displayed in Table A6 and The sector relatively most often specialised in, i.e. the sector with the most unequally distributed GFCF, is ferrous and non-ferrous ores & metals (followed by "various industries"). In addition, respectively four regions are still highly specialised in fuel & power products, transport equipment as well as textiles & clothing, leather & footwear. However, no sector is sharply outstanding and agricultural specialisation is -in contrast to the French regions -not very important. But again, most regions are highly specialised in two to three sectors, only Lombardia demonstrates a high relative investment performance in five manufacturing sectors. Non-market services (i.e. the government sector) are of second greatest importance on the isle of Sicily (11.6% of total Sicilian investment) -like on the isle of Corsica in France (24.3% of total Corsican investment are invested there). The isle of Sardegna instead is highly specialised in the chemicals industries as well as fuel & power products (though, investments in non-market services also reach 10.5% of total investment). Trentino-Alto Adige, neighbouring Switzerland and Austria, is the only region highly specialised in recovery, trade, lodging and catering services.
Belgian "provinces" Table A6 and Table A9 show the results for Belgian regions. Unlike the French and Italian data availability, the sectoral availability of the Belgian data is strongly varying, i.e. the results for Belgium are only first indications and not as reliable as the other coefficients. In addition, neither regional nor national sums for GFCF have been available, therefore it was referred to the value added data for the calculation of the specialisation indices like explained above 25. A steady increase in concentration is to be found in Antwerpen, a steady decrease in Luxembourg/Belgium. The region revealing the highest level of GFCF concentration across its industrial sectors, i.e. the most heterogeneous allocation, is the region surrounding the capital Brussels, followed by Namur. The less concentrated regions appear to be OostVlaanderen as well as Liège. Extremely concentrated are in general the Southern and South Western regions as well as the region of Brussels while Liège and the North Western regions show a more homogeneous allocation of capital. Like in France and Italy, NUTS 2-regions are on average less concentrated than NUTS 1-regions.
A strong relative regional specialisation is evident in paper & printing products as well as in food, beverages, & tobacco in respectively four regions. Three regions still focus investment on fuel & power products according to this preliminary results.
UK regions
GFCF data for UK regions is only available at the NUTS 1-level. Results for UK regions are given in Table A6 and Table A10 26 . Relative regional concentration is most pronounced in Northern Ireland while GFCF is rather homogeneously allocated across the industrial sectors in Yorkshire & the Humber as well as the East Midlands. In addition, it appears to be increasing in Northern Ireland. With respect to the relative specialisation in 1985 to 1987 27 , the British regions are mostly engaged in agriculture and food, beverages & tobacco as well as ferrous & non-ferrous ores & metals, other than radioactive -however, only nine sectors could be included due to missing data.
IV.3 Agglomeration tendencies of capital in the EU: comparison of results at national and regional level
In 1985-94, national sectoral concentration has, with respect to FDI allocation, decreased in Germany, the Netherlands as well as in Italy, increased in the UK and remained constant in France and Austria. Regarding GFCF concentration, it has decreased in France (up to 1991), increased in Belgium, Denmark, Ireland and the UK while it was rather unchanged in Luxembourg (1986-90) and Italy. This increasing (decreasing) concentration in the UK and Belgium 25 Following this procedure, relative specialisation indices cannot be interpreted as relative investment performance. However, their levels of specialisation can be analysed in relation to each other and be used for the calculation of Gini-coefficients. 26 Due to a problem of data availability, total GFCF for UK and UK regions had to be approximated by using the change in manufacturing GFCF of UK With respect to the services sectors, however, only few (4 Italian, 2 French, 10 German, no Belgian or British) regions show a highest relative specialisation in some services, e.g. credit and insurance services (Île de France, Hesse and Lazio). In Belgium and the UK, this result might be due to largely missing data. At the national level, too, no strong but steadily increasing specialisation of DI as well as GFCF in services is evident. 28 Like explained above, the Belgian data is very incomplete and specialisation indices only first indications. In addition, it has to be paid attention to the fact that data is not available for a number of sectors being agriculture, credit sector, non-market services, other services, transport & communication services as well as very restricted for transport equipment and Recovery, repair, trade, lodging and catering services. 29 In the German and Belgian regional data the agricultural sector is omitted. 30 In the UK regional data the chemical sector is omitted. 31 In addition, respectively three Belgian regions are relatively specialised in fuel & power products, nonmetallic minerals & mineral products, and ferrous & non-ferrous ores and metals. However, due to the high number of missing sectoral data for Belgian regions, these results are not reliable.
Economic developments concerning those sectors listed above will always influence a number of regions (and not only one or two) in the named countries to a particular relative extent. The absolute extent, however, depends on absolute, not relative, regional investment in this sector. Negative economic effects in the industrial sectors named above can be expected to be of national relevance in case of high absolute investment and a high number of regions concerned. National policy then will not be able to balance these regional industrial shocks.
IV.4 Patterns of regional concentration processes
One important feature detected above in the analysis of French and Italian regions (the only two countries with available GFCF data for NUTS 1-and NUTS 2-levels) is the higher level of concentration when regarding the more disaggregated NUTS 2-regions in comparison to the NUTS 1-regions. Further insights into the process of regional concentration might be gained from a descriptive comparison of some of the more "extreme" regions. Table A11 and  Table A12 focus on the two least and the two most concentrated regions in terms of capital allocation in each country according to NUTS 2 and NUTS 1. In all other cases, the descriptive analysis of these regions points at a higher similarity in the level of concentration of employment in contrast to sharper differences in the level of capital concentration across EU regions. In addition, the level of regional concentration in employment remains extremely stable in all regions considered showing only few and no systematic variation. Variation in the regional concentration of GFCF instead is higher, but shows no systematic pattern either.
Considering employment concentration
For most regions considered, it can be stated that the unemployment rate is higher in the regions with stronger concentration of capital, a result which is even more pronounced with respect to the NUTS 1-regions. The share of regional employment in total national employment is consistently higher in the less concentrated regions (except for the French NUTS 1-regions). The net migration of population (in 1997 -the only available year so far), instead, shows no systematic pattern neither between nor within the two groups of regions.
The number of patents is higher in those regions with more homogeneous capital allocation than in those regions with stronger capital concentration 33 . Île de France and Méditerranée again prove to have a different pattern with extremely high numbers of patents. It has to be stressed though that the level of capital concentration of both "highly" concentrated regions is relatively low -the one of all French NUTS 1-regions being rather low and almost similar.
With respect to GDP per capita and GFCF in percent of GDP, there are no systematic differences between the regions analysed. But those regions with a higher number of patents are also marked by higher absolute GFCF as well as consequently by higher absolute GDP in addition to the in general more homogeneously allocated GFCF across the industrial sectors. In this context, it has to be stressed that, however, no causal relationship can be derived from this purely descriptive analysis. Nevertheless, higher concentrated regions seem to be less economically performing than lower concentrated regions with respect to unemployment rate, the share of regional to total employment, the number of patents, and total regional GDP as well as total regional GFCF.
V Conclusion
Increasing concentration is problematic insofar as it enforces potential agglomeration tendencies which are in contrast to the neo-classical proposition of a steady-state growth and of a convergence of interregional differences in output or income. The question of adequate policy measures has to be strengthened if the necessity of a stronger regional shock absorbing potential is growing. All the more as the importance of economic policy at the EU level is constantly increasing. Finally, the European integration process undisputedly has a strong influence on the potential allocation of production factors across EU regions. Liberalisation measures and the introduction of the euro accompanied by capital market integration and thus higher factor mobility might have been or will be further triggers of such agglomeration processes.
Given this economic context, this paper aims at the illustration of subsisting or increasing agglomeration tendencies. The above found results show a strong heterogeneous allocation of capital in Ireland, Germany, the Netherlands, and Luxembourg. In addition, Greece and Portugal (for which adequate capital data have not been available) prove to be highly concentrated regarding a number of different indicators. With respect to specialisation and concentration indices for DI in 1995-97, there is no evidence of generally differing patterns between intra-EU and World DI stocks in EU countries. European integration thus does not seem to have had a particular intra-European effect on factor allocation at this time. The new focus on capital, however, empirically turns out to be especially important as employment is found to be on average allocated more homogeneously than capital which is particularly evident at the national level. Differences in the regional levels of concentration are less sharp for capital than for employment. In addition, the level of employment concentration is either constant or decreasing (Portugal and Spain) while increasing levels of capital concentration are evident in 33 Here, the number of patents is equally high or low over the time in the regions considered.
Ireland (for GFCF) and the UK (for FDI). These results support the hypothesis that due to its higher mobility capital might substitute for employment and catch concentration processes inside the EU to a larger extent.
In addition, the regionally disaggregated focus turns out to be very important as the level of concentration is consistently higher in NUTS 2-than in NUTS 1-regions in the two countries with available data for both regional aggregation levels. Agriculture has been found to be more or less equally distributed across Italian regions, but to underlie a strong unequal relative distribution of GFCF in agriculture across British and French regions. Though the chemical industry is of particular relative importance (at the national level) in all five EU countries with available regional data, it is allocated quite homogeneously within these countries besides Germany. A certain -though not outstanding -relative importance of services sectors can be found which is particularly strong only in Ireland and Denmark in transport & communications services and in some German regions for different services. However, in most countries or regions specialisation indices for services are steadily increasing between 1985-94. As the importance of services has constantly been increasing inside the EU in the 1990s, further agglomeration effects are to be expected due to the ongoing market liberalisation in financial markets, telecommunications etc. In addition, many regions show an increasing capital concentration in the beginning of the 1990s, the time of the inauguration of the Single Market, which might also be a sign of further increasing concentration.
In a descriptive analysis higher concentrated regions could be found to be less economically performing than lower concentrated regions with respect to unemployment rate, number of patents, total regional GDP and total regional GFCF. Causal relationships, though, remain to be detected in further econometric analyses.
However, these higher concentrated regions are to be found in the peripheral areas of the respective countries like e.g. in Eastern Germany and Southern Italy. In some countries, some central regions are also marked by a high level of concentration -though the specialisation of these regions is often particularly strong in the fast growing services sectors (like Île de France, Hesse) and seems not to give reason for further policy concerns. The situation in the (highly concentrated and worse performing) peripheral regions, though, stresses the importance for the EU and the EU member countries not to neglect their focus on the economic development of peripheral regions. 
Appendix
Eurostat Regio database
By use of the Nomenclature of Territorial Units for Statistics (NUTS -Nomenclature des unités territoriales statistiques), the REGIO database disaggregates data for the three aggregation levels NUTS 1, 2 and 3. However, data for GFCF is only available at the NUTS 2-level. The UK as well as Germany (and here regional data is only given for West German regions) do not provide data disaggregated further than NUTS 1-level. Luxembourg, Denmark as well as Ireland are only regarded as one single region on the NUTS 1-as well as on the NUTS 2-level (=monoregional countries). From 1991 onwards, Germany means "Germany after reunification"; for population this is valid from 1990 onwards.
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